09)n*H&imr <jd 



(12) 4± 



<51)Inta. 6 

G0 1J 3/28 

A 0 1 G 7/00 

GO IS 5/14 
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ttfilk W&m<D& 8 FD <£:10H> 



(7DHJKA 000002945 
(72)3fc9J# W J6— 

(74)ftSA #Sfct tf>» 



<54) K«©M] ±»o>t^>tt«I^tS 



(57) [§$fr] 

U>X2 3-«fe*LT*«4H«2 4rtffltcj6*SHJ:S. 
tl*«aj»2 6 1 J: l5£3CSft4. •r-*B$ffl§@e2 5 
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I 

I :<«ifii-C*ffltaKW 5 fx/L«:/££trfjKi! L TGI tS#> 6 J£ 

10 

a t Lfc . fff^Jg 1 XUt 2 tcEtt<0±*O*m#tt«B£ 
«i»£fltf.;fc. IS*JSlX(±2tcie«lcO±ig<733t^#tt 

(OOOl ] 
[00 0 2 J 
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[0003] *^fto±«K4Mj-waaf t trti. ia 

lfc^-i 3arfc<0*«Jll4>#lTl,** (Soil Organic Mai. 
tfir. CEC, and Moisture Sensing with a Portable NIK 
Spectrophotometer; K. A. Sudduth, J. W. Hummel: T 
ransactions of the ASAE, 1993 Vol.36. 1571-158 

2 ) . ze>±m&ftftmgm nt. v=?? rmmna 2 
nm&izm 0 wf t>tix a 0 . h 5 9 9X'±m&'rtVt 

[00043 Z<n±i&fgLftMfi$iW. l tzts^xtt* 

=5rfl««:5r L3t7 < )V9=r -f 9<7)S^p 1 o izm. 

■r x ? 9 O^^rifi] (c»- 7 -c»£< fig LT o 

ft-TS . &fmiR7 4 iV? 8 i SJSfHftSli, 4 0 0 
~2 5 0 0 n m<?3^H£7)^J1-^4>J£IS^|-^&flH,^C 

-^WflWI^i^-^ttWffl 33&»A.x-^K!fflilHi 
4A.tiMai$^Tl^<7)T\ -r-^a^Sl 4T'l±/\' 

HHmm^^M 1 5^««xMT« 0 . Ay K/UJK? r 

-f '<0fttt£<mLXf&1iS%i&frt,iiMtL^ fitSJ^ 1 
5«JK(Bfc:R*t^*ifciriQSl 6^jffifiL. »2t:.to 

[ 0 0 0 5 J £ 3 L"C ±*iffi3fcKWSftfcW<&«)ar4J 
^(i+.«lil3T'ift?ai<9^<-t. flWLKW^Ii^-^QStl O 

tK^.'HSSI 7(i. e*L<:ftfflj!ia»*<?)5feiKtci5 



( 3) 
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[0006] O^T\ f- ?*!US^iff I /i (i, [x|3 ^ 

r-* i 7 tintt s^jCfn ;= t frt, at*±« 

*>ft&J*afte«3tx^? hA-£tfrj£L ( S 2 ) . ZCOffr 

i&. lt #> & m^mm^iziw^ ( s 3 ) ; t tz j: ^ 

-f) (cfeqcTS (S4) . =5rii. fin;)fiC(i. %$c&Mm 

t vx^nh^mzx wf-m-z,. 

[0007] 

m± . ±ie^> i a fc»Tfstij $ l v i±«Bff(cv 

[0008] L*> Ltctft> . ±#ttHRte«K E tf!>*& $ 
^Iffit. ±^aq^>— T\ S^fcJi/J^^^lliBjSri; 

#£LT^£fc. ±«t&«£«LTk.. *<Dt&iL 
RMMZ3&mz)mtz&MZtL-i\ 1(ffecr>1jii>Uz%L< 

^fWe&ajSffO&Stc «fc o T5t^tt«<p^r 13 . JEm 

[ 0 0 0 9 ] „ ±tt»&m&ttm»c&mzit 

t ^&&<r>m$&tf±m&tt'ftmmmc?>imizj: ~>x& 

[0010] «!*0±*i£4MW5£arti. ±«HBk3e 

«ajso8EKaggi* (w*.tf . 1 5i«m8D w, - 

±*iBi:3fc«ajSlo8EJS«>3ait:J:*aceMK<o 
fi. ±«B5t««WJ8tfl9j||5tt«:^<-r&t. XMUUn 

izMtf-hmm^m^witi&mzmm-boix- . 

[0 0 1 1 ] *«HJJ(i^i£ ; ^{^ M ^ Xi . acffi ^- c ^ $ 

tut i*0>Th 0 . **>ni -<r* (±. ±«o«« 

. ±^3£5 s 0<Jlf1££fft£J: < m^TZ Z t tfX 
[0012] 



■;IJL 



10 [0013] -«±**)5B¥1«!H!!sesiSt:ft^-ct±. 

^M^±imi^i»xm^tf:Wvmv. ±sBsrc«& 
^ztixM^£Mft^?m§tmft£mt>xffit& 

[0014] t^->T. *%aatzj:tt(f v ±i&mxl&ELK 

tizn*m?ttzx&ix&x'W.m&%-i-i><?>x'*< ± 
#*m&* ±n. m^^^mizj:^-r±m^^^: 

$}±.Zit&ZttfX'ZZ>. 

[ 0 0 1 5 ] 4*: . ±«BraBaLR«§*tfcaje3e& jfc 

±«iiiffc*SliB»t«)jai*cfivvi»^'Ct. ±«®co/a 

[0016] t¥->T . ±«Bfc3l3iffiaKAi»Tti*«aj 

40 [0017] U&n 2 (Cie^<0±«k03K^ttM^M 
id, ±*iB(ciS|ttT. ti&^frtt&m&t&tBtott- 
&ymt. ± t mX'i&1AJ£MZtit:m%ft$:Mi%Lxm 
t2&>Z>ftimt$t. ±mmX'ifflMMiZitt:M7ii%;$: 

imftvK*m:z>m&mzttm-z>i-¥kt . a«£^«i 
*kjc .t -o t *>«&^«yc&s^-4««assfc . Hiiai 
^ttajsoaaje-r - ^ tasm >t ±«o3t^^5 

r&iTKi: t5:1$SSi: Lius. 



( 

nm%$mizt>r>xi>. af^' i w>c^!r«tafit^a£t 

maiSS b WGMfiSim LT £> ±«*53lfi%* «rtfttfc&*«- 
Mm&%<%*). IKW(i|J:L. Uti&t^Ztf 

[0019] ±la5fclSiggUt LT(i. ff*)g 3 
1 0 0-20] *fc . ftffliggflt L-Cti. |g*JR4 (2fg« 

9m^mm&}kmM^%i&»R*m^&zt i>x- 20 

btfX'Zh. 

[0021] tsi&m 5 izfm<mtmmii. mmi 1 x 
ii2izim<7)±m(omimMjZLsmtz&^T. ±tm 

WcbLxm,. 30 

[0022] zwmimmwj; -3 ±^Et^is^ii 

[0023] ffi$£6(CKtt?)!gffl{BM:. IffjfcJS 1 x 

tuMMfrJH *) vfc 0 T-S S <k 3 iz LKZ b Ztmt 
LX^Z. 

[0024] £«0i&fiB«fc: Jtfifcf. ftigwoftSHifafc: 40 

[0025] mxm7izimwmmm±. mam 1 x 
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c 0 o 2 0 ] z<rrm!$mizj:tii^ wmmsmsm 

^Z>C0X\ ®%lZim£'ttoZbtfX'£Z>. 

[oo27^»t. mmsiz?,mwmmmi±. &w 
timtm&-r-* tfrt> . ±«o^v y &&&& 

[0028] 

^mmmmmm. 2 1 ^^-tirbsht'* h 

^03^tttaiJ^S2 1(i. 3Ki®22. »*l,yX2 
3. 3ftKtt£ic2 4. ^3Kgg2 5. ^ai^2 6*Ji:t/ 

afe^±«®3^v»f-st<oT'ib->T. 

2 3 2 SO^ajfci^fclgg^ixxi} 

9.m$2 2<r>±mm&t/n-mwi±mffi2 9 iz ± 01s 

btLX^Z. ^ris, IM^LTV^V^ ^3tU->X2 3 
<omm2 8 fcftffitts* 2 4 ntSHt. fl-aft^A^t^ J: 

[0029] %M2 2*^ajSt§fi5tfife^ («)J^3t-) 
ti±«H3i&isj.t^^. «:^±«Sj3lia2fcJ;- ) t± 

2 2S.t/^^>-X2 3 b tJtJ-^SESttfc^, . i i 
T\ ^2 2*^^afe^j z ^ M3tC Hg|t^-^ tt 3 1; 

lti%s^t\ ±im3omsmm.^^<x^h. 

[00 30]^«^24ti, «MLtU-CTM 
W±S3£S3 0^(t^TUS. >C8i^2 40rta{ 

Bi(±Rit**wi 0 oxwmmm (twi. sm) 

b*c~>X\.\h. C03tm»«c2 4 0-SP(cu, 

zftmm. 2 5 ^v>c7)SfL 3 1 imu $tix\* 

[0031 ] ££-c. mt\si,X2 3&l>f*«4J-«2 4 
M 3 2 3 K J: -,T3t«M 2 4 <0£-;fc 
30«^a£aS- f . ±«ifii3 fc^jtI/VX2 3fJ 

*fflt & a . yx 2 3 3 o <wm& b i 4- 

< 1 /a) I ( J /u ) ( I /f ) 

[0032] ,tr>T. ±<f(ifii 3 i: 24t OHiRI 

(ilfh) ^<ti.. «i > »» ^ra^^^-^«t -) tc+ 

'£ifii 3 i: ife^l^ >X 2 3 <7)|S|<0»i® ^^{cJR-, T*>f i 
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tc'ik. i£fl3 1 7WhOi.W2 5A^/,^&. te-a-c. 
Jfcttfl-J* 2 /I /AL: Wifii 3 * & frBiBBMvc 

C0033] *l£Hflo±ig£0^#ttafl|)if^il2 1 tzg> 
-5 Tti . C -) LX ±!&ffi 3 k ftgfftSR 2 4 tH >Tti3ft$ K 
&fs2 6i<OjfE&£JKT££<7)'t\ ■*-Ctf>»16fcJ: 
oT±^rB3 1 ftffcmtS2 6 &*>ffiJt*c$» LT {>±*& 

[00 34] V0tUyX23izX^X±Wm3<^ 
&Zftmm2. 4 <OS-^Sg3 0 Kg^-frT^**^ 

*l. 3fc«#J$2 4rtaTC'¥^fc;*fu 3-2Tf6]T^-ft$ 

[0035] ±m<r>ftm (f&K) &mtTi>. ±m.<nn 

^f$ttSf^a2 1 C9«fc 3 £ s ±«Bff 3 T-gfcSUOIf $ti. 
fc«SK£4BI3££2 5 t> L 2 6T'Sl£55 
5EtS«t=5r<. ±«®3T-S[aKlt§^^^i:«cft 
TW$^/A^tFM0SS:aKlt7e^5t8l4m2 4 fit 
ffiffi^6^fc(Cj:oT¥%fcLTfl»g25£,L<:t± 30 

3t^ai^2 6T'^3t^-wf. ±wicr>&vi j $>mm. ±sl 

[00 36] #3teSliE2 5(i. 3tm«« 2 4 OiSTL 3 1 
$rttft§£g2 5 1 L*C<i. 0U(fft*ffl (02 ) -ciC^ 

««s-ii-*r?irr<s-r-3 2 txv 1^3 3 tj: 

&i£2 5£f8i£U l5irr»7-3 2X(ixy -y h*£3 3£ 

[00 38] 5ettM!»2 6 tLXU. InGaAs. P 
b S . P b S c: $r t'ff) T'm&ifcm^ i^Vn>y^b <30 
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[ 0 0 3 9 ] £ 0 L-C-mf,2S2 6^>JC$nJt(»aBc 
3W/«$ft;^ , m , Ji»2 

« * jmsmis 2 0 h 1 l-c ftmm. 2 5 ^ausas^ 

t'Sfg t'C t ^ '. fflS6«*«±«nii 3 -CK 

imzhiM?^ ±m<oimiz&tx®iT<?wx'<? hn, 
2 7 T-tew-rs i t ic j; 0 mteM<r>f&ftzftm-z> <r 

[0040] (fg2cr>mimm) @6l±*%9I?>&iJ££ 

2 3 ^a3K* i A-^TM£M^'(KT-r^<7)^fi&jtt--& 

RSt«2 9*^®ai-TS J; 3 tc LT±^H3 OiS 
<iT-Jg3£^s--3 5^TLTU^. *jg2 2 

S.y : S5KU^X2 3iOT^fc<i#H3«c3 6//|g{f^^T 
0 . #M«3 6(i-ffi^i£^/N-- 3 5 t«r«L n 
mm 3 6 jfcT T**^r A- 3 5 WTWJ-ga § . 

3 6 &MLxm%Jr'*-3 5cr>TV5*:mt?> J: p fcLT 

#5S«[3 6 fc LT<i. T/U$^t'0-t^$ v ^ 

0 0%fc3:-,T^&. 

[0041] -«0^teJB@tcj:^{f % #a§«3 6 £f?JL 
Tjg3K^y\--3 5<OTTS^fflt. #^«3 6lZ&&ft£ 
$m LXWM&3 6<D3t^7 bfo£^-?-T}-& z t 

Sr^jii u &&f~?<r)nmzmm-tz> i t & . 

#5Kl«3 6€riTTji^/s'-3 5<OTlia^ra< 
<^ t IZJ: *) . ±^jij3 £gflj£T'£ i.. 

[0042] iE3C^^'-3 5(7), .*T3^#iBfti3 
6 k*t|flrt-*fiB5rfci±. *EExr«BttyX^3 7*Wt 
T*>9. #^«3 6*^ilfci:#. SfiE^TPiiStyX 
^3 7*^„^it^$-# !K ^3 6 iZOkfttfVZ i t J; 

m®M 3 6 tmmx'h s . 

[00/13] <l^Jfe^@.T'<i. #7fc&i£2 5 k LT(i 
K«ffll*Wf«Fr-3 8 S:ffll,vc*i ») % 2 6 fc LT 

(Cti-lif . it~ K7t/^ 3 9W-f I'm^X' 
**KSr«JCT*6 SOT. »Xi«!S««-Ktx^^>^- 

[00/1/1] («309SH[^®) ISl7(i^ii>|co$ ^(C 
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9 

^■i-KmU'Cfy h . i W jC1^*ttjHlii£^ii5f 4 0 £*, 

Tid. ftlTSt LT. \ n mnA 1 til<fc?l«||(iiM4 2 

frt>'j:hmtixmm4 3 jhjihth* „ -^.t -3 

Ic.tiitf % ±tg|fiT 3 frt>XMftW 2 4* ToggRgoBift 
-Ti £ t # ; 'C£ . M^£ttM£2£i£4 0 £3 vn? 

[0045] ±tz. tKM / >m2 4t / J mmu2 3ti:n. 
«**»oB*fi&w!iu ±^mm^m4 o £ n > 

10 0 4 6] ( S?40»fg) H8(i:*:f6B^$ £ 

Xit. MftU>X2 3t LX7U^fUU>X (®SfU> 
X) S:Jfli,voi*. sfcfc. 3H»#«2 4 fcfti-r-M» 

(ftlitfmmffi) lzftftgiW.2 5£ffigL 

[0047] H8Ttt, R$£&tt£ L^f§f#cort/5ian*< 
ISE£*o*;;ft#ifcJ$4 6 ^LT^&ri*. Jg*r3^*; 
§ ««9HHK(£ J: o T PKtSttfcJBfc je«»R 4 6 

[0048] £«>S0BBffi<cfc.,T & . MftUyX2 3 

«s*i.*id(cLT*»). m^ffim<7)±^E3T^ag: 

Ao^SJtgLK9^Ji^-?iW4 6rt£K»U5r#4,$Be 
[004 9] ±«Bff3tf)|!!MKtfc-(cJ:4>-$\ ^ 

[0050] (m 5«9S5tBB©) 139 ( a ) (i^HfltT) 
M2 2 ^^-Wl. 129 ( b ) 

3£S) 2 5^^05^2 6cofl|^>Htiar*^. .1 40 
t0,±tfm^ftt LT flfeTt^rffl \ van, i2gfgj&g-?%& . H 

9(a) jc^-.t9t. ^iitjtK^s-fi^-iigaffl 

W*-<±' 3»7)3Bfc;$M K (LED) ^>^^u— if 
—Si 1 (LD) ?g<7)tt%:m-T4 7a. 47b. 4 7 c £ 
1 ftt^C LTSSCS2 8«ffl(zffiigLT:fcaS2 2 SrffifiJc 

lt i » & . tcot. .r <r»m. mm x-u , XM22 a* t, 

(i, 3o«Al, A 2. A30/ty/+«iH3(C"3^ 
[00 51] fl«;£2 5ii. m<) ( b ) JciT<-f 
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I 0 

ZitlfTJ ?\U .^7H9. &MA 3«0}fo0** 

W^iSSS-fr*^ <^52. 3^> 

l«3CS-S3HrSfc»dom4jJS2 6ali 
«3e*S*r*3ti^5Kttffi»2 6 bti/NV Ky« 7 ^ 

MLz&MZtlX^Z. 

[0052] 086<?>mimm) mi oaxmioz h 

&om'*LZatot-?h1><7)X'h~>X. ^H^g2 5i:L 

T(i. immm.&+3.-->rm=?- (Acoust-o P tic t 

unable Filter ; \&T^ AOTPfc^j) 5 5 ^ffl^ 
[0 053] AOTF5 5tti. efe3fr^Jjtfeft£# 

Xhr>X^ *iM&tt$:fttt\,\. AOTF5 5H if« 
7m&! [0f^.(f. ZlK^x;^ (Te0 2 )M<7)f 
«Sfc«fl5J«f*I*|*«S3W-«to] 5 6i:^#^t^ 
^ A- 5 736*4,* 9. 01 ltC^fJ:^^. *S 0 B B 5 6^ 
tmthmzhJi'Xifa.— * (Acoustic Transduce 
r) 5 8tTyy— v< (Acoustic Absorber) 5 9tf$&*) 

mftytix a •) . ^mm h :m a- 5 7*^ h ? 

5r##iS*fiiia L . ^#«*<aiiat-.S» 4: * . isa 5 6 * 
AOTF 5 5tC^3fc*W$^ Tv ^ t mfe^'tt 

%&mi>*h<mm,9 8%$x'*imx'i>&. jgi 

*(±0»:i5irr*t ± l ^@rr?tt fc:^-r^>coT\ 13 1 

i »:rarr7t ) txmm#2 6 tza l=5:vu d mm6 o 

[0 054] Z-j LT AOTF 5 5fr^/ J r^»W2 
5?-SI^L7tiHfe7fc//3fea , lIS2 6fcl^$it, iifjg^ 
K y 4 ,<~ 5 7(c J: Tjaffl»J**»i!,«j|jft 
X' (Mi.K. 4 0 0 nra-2 5 0 0 n in ) ^df ^ >- 
. ft-jt^jiE 2 5 t LT A O T F 5 5 ^ Jflt ^Udf 
»TaSf*r*«'Sr< . ^EaWfcKKtflWT'&S^^. mi 

22 2 6 (Cti . 1 n G a A s j?f-/-<7) J; 3 *JC^«W J; I vg 
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[0055] -fj^ T-?t&matffi 2 7 (i. f; y 

t<. AftC. >f >?7x.n?.yJ* (inlxTlerogram) £ 
£lrH^ -f^7iOf7AF (x) 

1 0 0 5 6 ] 4fc % i<0*¥»«Hlsa6IE5 4«. ftffi 
2 20BSrawSS«*«jE-<-*feA0«!aiR3 6 £{#;*. T 

we. «aa«3 6*±tfrie«*A-3 stream 
vmmm Abs ( a ) =iog cr ( a > /s ( a > j 

[0057] -O^fg0SO3i^#tt^J|S5 4 T' 

COO 58] (»7<0Slifi»»)Hl2(±*«9i^S^ 

t^^Sfe^S(Cj:^±ig^^*#ttffl^g6 1 of* 

an%fitiE&aisg& 6 2 * fix t o h . aajttesf&fcjss 

6 2fc LT«. AXJS^^flfllLfciSffi^-rA (GP 
S ; Crobal Positioning System) _ O-fey-t^ 

*m^x&mijfa<&mM:zmi-fz> - 1 13 «t ^T^ig 
f^sm^m t>tih. 7 7 rff aap 6 3 T-(i . 9 jays 
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1 2 
a. 

[01 i ^^±x^H> w ^g i7)fi5(£ ^-_ mB ^ T , 
0t-£>£. 

[®5] m±(vx^mmmmizm^t>tiT^&im 

fcimzm-t-mm Ltdmrnmrnx-hh . 
[H7] *mtoz^\ l zm%^Bmt,z£7*±i$-< D %& 

[09 ] *%qgo§ &<cmiB«BfflteJ:*±«*WlS$s 

( b ) i±^ga&^^aj^^-r. 
[0io] *%bh<o? ktzwxmmmzz &±m<r>?it 

[011] WBlS^ftftf-*^^*^!^^^ 
[012] *36i$j<D$ 6fc»l*iaB«Bt: J: ^±igco3K 

3 ±mm 

22 

2 4 5Effi4H$ 

2 5 tf-jt3iE 

2 6 jfc«aj« 

27 r~?mm$m 

3 5 jg£*A- 

3 6 ^mwi 

0 47a. 47b. 47c jfBE^T- 
6 2 2ffi£&Sttaj$g;£ 
6 3 Vx7-«£jfi2f{ 



(<S) 



mmr \ i -h s<, 27 



[I2di 3 



[1*12] 



4 — 




16 X »ESE 



[H4] 



-si 

-S2 
-S3 

-S4 



[05] 





[129] 




(10) 



MUM \ 1-83627 



27 

H 





CLIPPEDIMAGE= JP41 1083627 A 
PAT-NO: JP4 11 083627 A 
DOCUMENT-IDENTIFIER: JP 11083627 A 

TITLE: DEVICE FOR MEASURING OPTICAL CHARACTERISTIC OF SOIL 

PUBN-DATE: March 26, 1999 

INVENTOR-INFORMATION: 
NAME 

HIRAKO, SHINICHI 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

OMRONCORP N/A 

APPL-NO: JP09254331 
APPL-DATE: September 2, 1997 

INT-CL_(IPC): G01J003/28; A01G007/00 ; G01S005/14 

ABSTRACT: 

PROBLEM TO BE SOLVED: To improve measuring accuracy by making a 
distance 

between a device and the surface of soil to be large so as to measure the 
optical characteristic of soil in higher accuracy without influence of such, as 
shape of soil or irregularity of soil surface, etc. 

SOLUTION: A white light is emitted from a light source 22 to soil surface 3. 
The white light scattered and reflected by the soil surface 3 is collected by a 
condensing lens 23 into the inside of an optical integrating sphere 24. At 
this time, the picture of the soil surface 3 is focused on a light receiving 
window 30 of the optical integrating sphere 24 and is projected in reduction. 
The light within the optical integrating sphere 24 is guided and divided by a 
spectrometer 25, and the divided light is received by an optical detector 26. 
A data processor 25 obtains an optical spectrum according to the light 
reception signal from the optical detector 26 so as to judge the composition of 
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